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DETAILED ACTION 
Comments 

1 . The Amendment filed on June 6, 2007 has been entered and made of record. 

Claim Objections 

2. Claim 1 6 is objected to because of the following informalities: 

• Line 1 : "16. (Original)" should be - 16. (Currently Amended) - 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1, 2. 8-11, 18 and 24-27 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Moon et al. (US 5,701,369). 

Re claim 1: Moon et al. disclose an image processing apparatus for performing 
an image quality improving processing of an image, comprising: a domain block 
extracting section (FIG. 3, "control unit 20 and Range Block Memory 40") for 
extracting a domain block image (FIG. 1 "Range Block Ri") from an original 
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image (FIG. 1, "composite image 100") in the unit of a first block unit (Col. 3 lines 
34-56); a range block extracting section (FIG. 3, "control unit 20 and Domain 
Block Memory 30") for extracting a range block image (FIG. 1, "Domain Block 
D/) from the original image in the unit of a second block unit which is larger than 
the first block unit with respect to the domain block image (Col. 3 lines 34-56); 
reduced range block forming section (FIG. 3, "control unit 20") for reducing the 
extracted range block image to the size of the first block unit (Col. 5 lines 54-61 ); 
and an improved domain block forming section (FIG. 3, "control unit 20") for 
performing a pixel value conversion with respect to the reduced range block 
image formed by the reduced range block forming section, and for outputting the 
pixel-value-converted reduced range block image as an improved domain block 
image (Col. 5 line 54 through Col. 6 line 29 and Col. 7 lines 31 -36), 

Re claim 2: Moon et al. disclose a similarity degree judging section (FIG. 3, 
"control unit 20") forjudging a similarity degree between the domain block image 
and the reduced range block image by the reduced range block forming section 
(Col. 6 lines 40-54), wherein the improved domain block forming section 
performs the pixel value conversion based upon the similarity degree obtained by 
the similarity degree judging section ("maximum degree of similarity", Col. 6 lines 
55-61). 
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Re claim 8: Moon et al. disclose the range block extracting section extracts the 
range block image which contains the domain block image extracted by the 
domain block extracting section as the range block image (FIG. 4A, Col. 5 lines 
28-41). 

Re claim 9: Moon et al. disclose the range block extracting section extracts a 
plurality of the range block images with respect to one of the domain block 
images (FIG. 4, Col. 5 lines 28-36); the reduced range block forming section 
executes a reducing processing as to the plurality of range block images (Col. 5 
lines 54-61); and the similarity degree judging section selects a reduced range 
block image which is judged as the image having the highest similarity degree 
with respect to the domain block image among a plurality of the reduced range 
block images ("maximum degree of similarity", Col. 6 lines 40-61). 

Re claim 10: Moon et al. disclose when a pixel value "z" of the reduced range 
block image is least-squares-approximated ("least square method") to the pixel 
value of the domain block image by a linear transformation "az + b" (Equation 
(1)), the similarity degree judging section Judges the reduced range block image 
having the smallest least squares error ("optimal m and n") as a most resemblant 
reduced range block image having the highest similarity degree (FIG. 3, "slope 
. and offset detector 50" Col. 5 line 61 through Col. 6 line 39). 
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Re claim 11: Moon et al. disclose the improved domain block forming section 
forms the improved domain bbck image in such a way that the pixel value of the 
most resemblant reduced range block image is converted by the linear 
transformation "az + b" (Equation (1)) with employment of least squares 
coefficients "a" ("m") and "b" ("n"), which correspond to the most resemblant 
reduced range block image obtained by the similarity degree judging section 
(FIG. 3, "slope and offset detector 50" Col. 5 line 61 through Col. 6 line 39). 

Re claim 18: Moon et al. disclose an image processing method for performing an 
image quality improving processing of an image, comprising: extracting a domain 
block image ("range block") from an original image ("composite image") in the 
unit of a first block unit (FIG. 5, "step 501" Col. 5 lines 28-33); extracting a range 
block image ("domain block") from the original image in the unit of a second block 
unit larger than the first block unit with respect to the domain block image (FIG. 5, 
"step 503", Col. 5 lines 33-41); reducing a size of the extracted range block 
image to the size of the first block unit (FIG. 5, "step 507 Col. 5 lines 54-61 ); 
judging a similarity degree between the reduced range block image and the 
domain block image (FIG. 5, "step 513", Col. 6 lines 40-54); and forming an 
improved domain block image based upon a result obtained by converting pixel 
values as to the reduced range block image based upon the similarity degree 
(Col. 5 line 54 through Col. 6 line 14 and Col. 7 lines 31-36) 
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Re claim 24: Moon et al. disclose the extracting of the range block image is 
performed in such a manner that the range block image contains the domain 
block image (FIG. 4A, Col. 5 lines 28-41). 

Re claim 25: Moon et al. disclose when the range block image is extracted, a 
plurality of the range block images are extracted with respect to one of the 
domain block images (FIG. 4, Col. 5 lines 28-36); a reducing processing is 
performed as to the plurality of range block images respectively (Col. 5 lines 54- 
61); and a reduced range block image is selected which is judged as the image 
having the highest similarity degree with respect to the domain block image 
among a plurality of the reduced range block images ("maximum degree of 
similarity", Col. 6 lines 40-61 ). 

Re claim 26: Moon et al. disclose when a pixel value "z" of the reduced range 
block image is least-squares-approximated ("least square method") to the pixel 
value of the domain block image by a linear transformation "az + b" (Equation 
(1)), the similarity degree judging processing is performed in such a manner that 
the reduced range block image having the smallest least square error ("optimal m 
and n") is judged as a most resemblant reduced range block image having the 
highest similarity degree (FIG. 3, "slope and offset detector 50" Col. 5 line 61 
through Col. 6 line 39). 
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Re claim 27: Moon et al. disclose a pixel value converting processing executed 
when the improved domain block image is formed is performed in such a manner 
that the pixel value of the most resemblant reduced range block image is 
converted by the linear transformation "az + b" (Equation (1 )) with employment of 
least squares coefficients "a" ("m") and "b" ("n"), which correspond to the most 
resemblant reduced range block image obtained by the similarity degree judging 
section (FIG. 3, "slope and offset detector 50" Col. 5 line 61 through Col. 6 line 
39). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 3 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Moon et al. in view of Jacquin ("Fractal Image Coding: A Review", Proceedings of the 
IEEE, Vol. 81, No. 10, Oct. 1993, pp. 1451-1465). The teachings of Moon et al. have 
been discussed above. 

As to claims 3 and 19, Moon et al. fails to disclose a domain block classifying 
section for classifying a sort of the domain block image extracted by the domain block 
extracting section, wherein the domain block image other than the domain block image 
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which has been classified to a previously determined sort is directly outputted as the 
improved domain block image. 

Jacquin teaches a domain block classifying section ("Pools of Domain Blocks") 
for classifying a sort of the domain block image extracted by the domain block extracting 
section, wherein the domain block image other than the domain block image which has 
been classified to a previously determined sort is directly outputted as the improved 
domain block image (Section IV (B) "Pools of Domain Blocks", Page 1455, Cols. 1 and 
2). 

Therefore, in view of Jacquin, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to modify Moon et al.'s system and method 
by incorporating the Pool of Domain Blocks in order to preserve the nature of the 
domain blocks under the application of any transformation (Section IV (B)). 

7. Claims 16, 17, 32 and 33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Moon et al. in view of Bonneau et al. (US 6,002,794). The teachings 
of Moon et al. have been discussed above. 

As to claims 16 and 32, Moon et al. further teaches the domain block extracting 
section extracts the domain block image in such a manner that the domain block image 
owns a cover portion on the original image (FIG. 1, Col. 3 lines 35-56). 

However, Moon et al. fails to disclose an averaged value calculating section for 
calculating an average value with respect to pixels where a plurality of the improved 
domain block images are overlapped with each other. 
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Bonneau et al. teaches an averaged value calculating section for calculating an 
average value with respect to pixels where a plurality of the improved domain block 
images are overlapped with each other (FIG. 1, "step 107", Col. 8 lines 36-63, FIG. 4 
"domain blocks 401" Col. 13 lines 30-52 and FIG. 18, "video encoding portion 1801" 
Col. 25 lines 22-36). 

Therefore, in view of Bonneau et al., it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify Moon et al.'s 
system and method by incorporating the video encoding portion to calculate an average 
value and where the improved domain blocks images are overlapped with each other in 
order to increase the compression ratio and allow a faster processing (Col. 18 lines 33- 
35). 

As to claims 17 and 33, Moon et al. fails to disclose the original image 
corresponds to a color image, and the range block extracting section extracts the range 
block images from relatively same positions as to the respective color components of 
the original image. 

Bonneau et al. teaches the original image corresponds to a color image (FIG. 19, 
Col, 26 lines 9-19), and the range block extracting section (FIG. 18, "video encoding 
portion 1801") extracts the range block images from relatively same positions as to the 
respective color components of the original image (FIG. 1 , "step 105" Col. 8 lines 1-3, 
Col. 25 lines 22-36 and Col. 26 lines 20-48). 



Application/Control Number: 1 0/705,433 Page 1 0 

Art Unit: 2624 

Therefore, in view of Bonneau et al., it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify Moon et al.'s 
system and method by incorporating the original image as a color image and the video 
encoding portion to extract the range block images from relatively same positions as the 
respective color components of the color image in order to achieve high compression, 
have selective and accurate feature preservation and is computationally efficient (Col.. 5 
lines 64-67). 

8. Claim 35 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Moon et 
al. 

As to claim 35, Moon et al. disclose extracting a domain block image (FIG. 1 
"Range Block Ri") from an original image (FIG. 1, "composite image 100") in a size of a 
first block unit (Col. 3 lines 34-56); extracting a range block image (FIG. 1, "Domain 
Block Dj") from the original image in the unit of a second block unit larger than the first 
block unit with respect to the domain block image (Col. 3 lines 34-56); reducing a size of 
the extracted range block image to the size of the first block unit (Col. 5 lines 54-61 ); 
judging a similarity degree between the reduced range block image and the domain 
block image (Col. 6 lines 40-54); and forming an improved domain block image based 
upon a result obtained by converting pixel values as to the reduced range block image 
based upon the similarity degree ("maximum degree of similarity", Col. 6 lines 55-61 
and Col. 7 lines 31-36). 



Application/Control Number: 10/705,433 Page 11 

Art Unit: 2624 

However, Moon et al. does not explicitly teach a computer-readable storage 
medium storing a program for causing a computer to execute an image processing. 
Moon et al. does teach an image compression device comprising storage means, 
calculating means and control means (Claim 12), which corresponds to a memory and a 
processor. Since these type of computer devices are controlled by computer- 
implemented instructions, it would be apparent to one of ordinary skill in the art to 
implement the image processing device as taught by Moon et al. as a computer 
program stored on a computer readable storage. 

Therefore, in view of Moon et al., it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to implement Moon et al.'s image 
processing system as a computer program stored on a computer readable storage in 
order to accomplish a real time image processing system by reducing the number of the 
domain blocks to be evaluated (Col. 7 lines .31 -36). 

Allowable Subject Matter 
9. Claims 4-7, 1 2-1 5, 20-23 and 28-31 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: The closest prior art of record failed to teach or suggest the domain block 
classifying section classifies the domain block image to a flat portion, a step edge 
portion, a noise portion, and a texture portion based upon both a standard deviation and 
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a concave/convex degree of the domain block and an edge emphasizing section for 
executing an edge enhancement processing with respect to the improved domain block 
image based upon both a relationship between a maximum value and a minimum value 
of the pixel values within the improved domain block images, and an edge degree of the 
improved domain block image. 

Response to Arguments 

Objections to the Specification 
10. Page 17 line 1 has been amended to recite, "image quality is performed" to 
correct sentence grammar. Therefore, the objection has been removed. 

Page 30 line 1 has been amended to recite, "edge portion may be reduced" to 
correct sentence grammar. Therefore, the objection has been removed. 

Page 30 line 23 has been amended to recite, "a conversion error" to correct 
sentence grammar. Therefore, the objection has been removed. 

Page 32 line 1 has been amended to recite, "the conversion error" to correct 
sentence grammar. Therefore, the objection has been removed. 

Page 35 line 23 has been amended to recite, "(see Fig. 3F)" to correct figure 
number. Therefore, the objection has been removed. 

Page 36 line 1 has been amended to recite, "memory region" to correct sentence 
grammar. Therefore, the objection has been removed. 

Page 42 line 22 has been amended to recite, "It is apparent" to correct sentence 
grammar. Therefore, the objection has been removed. 
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Page 49 line 1 has been amended to recite, "domain block classifying section 32" 
to correct sentence grammar. Therefore, the objection has been removed. 

Page 50 line 1 has been amended to recite, "a texture portion" to correct 
sentence grammar. Therefore, the objection has been removed. 

Page 53 line 1 has been amended to recite, "the natural image" to correct 
sentence grammar. Therefore, the objection has been removed. 

Page 54 line 1 has been amended to recite, "capable of enlarging" to correct 
sentence grammar. Therefore, the objection has been removed. 

Page 56 line has been amended to recite, "the converting processing" to correct 
sentence grammar. Therefore, the objection has been removed. 

Claim Rejection under 35 U.S.C. S 101 

1 1 . Claim 34 has been canceled. Therefore, the rejection has been removed. 

Claim Rejections under 35 U.S.C. S 102 

12. With respect to claims 1 , 2, 8-1 1 , 1 8 and 24-27, Applicant's arguments (Pages 
20-22, Amendment filed on June 6, 2007) have been fully considered, but they are not 
persuasive. 

Applicant's originally filed claim 1 recites, an image processing apparatus for 
performing an image quality improving processing of an image, comprising: a domain 
block extracting section for extracting a domain block image from an original image in 
the unit of a first block unit; a range block extracting section for extracting a range block 
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image from the original image in the unit of a second block unit which is larger than the 
first block unit with respect to the domain block image; a reduced range block forming 
section for reducing the extracted range block image to the size of the first block unit; 
and an improved domain block forming section for performing a pixel value conversion 
with respect to the reduced range block image formed by the reduced range block 
forming section, and for outputting the pixel-value-converted reduced range block image 
as an improved domain block image. 

In other words, an apparatus that consists of four sections, two of which extracts 
a domain block and a range block image, a forming section for reducing the range 
image to the size of the domain image and a pixel value conversion section to perform a 
conversion with respect to the range image. 

Applicant alleges that Moon et al. (US 5,701 ,369) does not teach or suggest "an 
improved domain section block forming section for performing a pixel value conversion 
with respect to the reduced range block image formed by the reduced range block 
forming section." (See Page 21 lines 3-6). Examiner respectfully disagrees. 
Furthermore, Applicant alleges that Moon et al. does not teach performing a pixel value 
conversion with respect to the spatially transformed domain block (See Page 21 lines 
17-18). 

Moon et al. teaches a control unit 20 that controls domain block memory 30 and 
spacially-transforms the domain block (D1) using a reduction ratio of % so that all pixel 
data of the domain block (D1 ) corresponds to one-to-one with pixel data of range block 
(Ri) (See Col. 5 lines 54-61). Also, in equation (1), f (x, y) corresponds to gray scale 
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values of pixels (x, y) in the spatially transformed domain block and f (x, y) corresponds 
to gray scale values of pixels (x, y) in the corresponding range block (See Col. 6 lines 
13-25). Therefore, a pixel value conversion is being performed between the range and 
domain block data, which is similar to the claimed limitation of independent claim 1 . 
The rejection is maintained (See Claim Rejections under 35 U.S.C. § 102 above). 

With respect to claims 2, 8-1 1 , 18 and 24-27, Applicant's arguments are no 
different from those presented with respect to claim 1 , therefore, not persuasive. The 
rejections are maintained. 

Claim Rejections under 35 U.S.C. S 103 

13. With respect to claims 3, 16, 17, 19, 32, 33 and 35, Applicant's arguments are 
similar to those presented with respect to claim 1 , therefore, not persuasive. See Claim 
Rejections under 35 U.S.C. S 102 above. The rejections are maintained. 

Allowable Subject Matter 

14. Claims 4-7, 1 2-1 5, 20-23 and 28-31 stand objected as being dependent upon a 
rejected base claim. 

Conclusion 

1 5. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jose M. Torres whose telephone number is 571-270- 
1356. The examiner can normally be reached on Monday thru Friday: 8:00am - 
4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examinees 
supervisor, Jingge Wu can be reached on 571-272-7429. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
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USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



JMT 

07/30/2007 




